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CRYSTALLINE FORMS OF 3-BETA-AMINO-17-METHYLENE-ANDROSTANE-6-ALPHA,7-BETA- 
DIOL HYDROCHLORIDE 

The present invention relates to the discovery of three crystalline forms of 3-beta-amino- 
17-methylene-androstane-6-alpha,7-beta-dlol hydrochloride (compound of formula I), represented 
by structure: 




OH 



Patent application W001 83512 describes 3-beta-amlno-17-methylene-androstane-6- 
alpha,7-beta-diol, and pharmaceutlcally acceptable salts thereof for the treatment of Inflammatory 
diseases and, especially, asthma. 

Compound 3-beta-amlno-17-methylene-androstane-6-alpha,7-beta-dlol as described and 
prepared In WO0183512, Is In the form of an acetate salt. This salt In acetate form Is hygroscopic, 
which is a major inconvenience for Industrial development. 

This invention is directed to one or more new crystalline forms that do not present the 

inconveniences of the form previously described. 

Solid forms, and particularly pharmaceutical products, can present more than one 
crystalline form. This is referred to as polymorphism. By polymorphous form one means all 
asolvated forms of a crystallized molecule and by pseudo-polymorphous all solvated forms. 

Polymorphous and pseudo-polymorphous forms of the same molecule generally show 
different physical properties such as solubility, hygroscopicity and stability. It should be noted that 
at present there is no method that permits with certainty to recognize (experimental triage) or 
predict (theoretical triage by molecular modeling) the existence of such-and-such a polymorph or 
pseudo-polymorph , or to predict their physical properties. 

Obtaining new polymorphous or pseudo-polymorphous forms of molecules having 
therapeutic activity holds a major Interest for the pharmaceutical Industry, especially from the 
viewpoint of their preparation on an Industrial scale, their Implementation within pharmaceutical 
compositions, the search for better stability. 

The Applicant has discovered three new crystalline forms of 3-beta-amino-17-methylene- 
androstane-6-alpha,7-beta-diol hydrochloride (form A, form B and form C). Form A Is anhydrous, 
form B is di-hydrated, and form C is mono-hydrated. In addition to the advantages stated above, 
crystalline form A shows an absence of hygroscopicity. 
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In a first embodiment, tine invention provides a new crystalline form of anhydrous 3-beta- 
amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride herein defined as form A. The 
crystalline form A of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride, 
according to the invention, is in the form of a crystalline powder that is stable from 0 to 90% 
Relative Humidity (RH) and begins to deteriorate chemically around 240°C, decomposing 
completely above 280°C. It has been defined below by the Indexing of Its powder X-ray diffraction 
pattern diagram. 

In another embodiment, the Invention provides a new crystalline form of hydrated 3-beta- 
amlno-17-methylene-androstane-6-alpha,7-beta-dlol hydrochloride that Is herelndeflned as form 

B. It can be used as an Intermediate for preparing form A. It Is a dl-hydrated form that Is stable 
above 50% RH. It Is also defined below by the Indexing of Its powder X-ray diffraction pattern 
diagram. 

In a further embodiment, the invention provides a new crystalline form of hydrated 3-beta- 
amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride that is herein defined as form 

C. Form C appeared in a mixture with other forms (anhydrous forms D and E). Form C was 
obtained pure following an additional treatment consisting in maintaining the mixture of forms in 
an controlled atmosphere with 97% relative humidity for a few days. It Is a mono-hydrated form 
that Is stable from 0 to 90% RH. It turns Into anhydride D by heating above 60°C. It Is also defined 
below by the Indexing of Its powder X-ray diffraction pattern diagram . 

The crystalline forms A, B or C of the compound of formula I present similar therapeutic 
activities as those described for the compound 3-beta-amlno-17-methylene-androstane-6-alpha,7- 
beta-diol in W00183512 application. 

They are especially useful In the treatment of Inflammatory diseases, and of asthma. 



Powder X-ray diffraction 

The analyses were carried out on a Philips X'pert Pro X-ray diffractometer having a copper 
anticathode tube equipped with a front monochromator (wavelength of the copper Kai line: 
1 .54060 A). The arrangement is of the Bragg-Brentano type with a Philips X'celerator detector. 
The angular swept range extends from 2 to 40 degrees 29 with a step of 0.02 degrees 20. The 
counting period was 300 seconds per step. 



Form A crystallizes In the monocllnic system (space group P2i, Z=2), with unit cell parameters at T 
= 295 K as follows: 



Form A 



a = 16.058(2) A, 
6 = 6.995 (1)A, 
c = 9.01 1(2) A 



p = 90.24(2)° 
V =1012.2 A^ 
density =1.168 



The asymmetric unit Is composed of one molecule of 3-beta-amlno-17-methylene-androstane-6- 
alpha,7-beta-dlol hydrochloride. 
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As all lines present on the diffraction diagram are indexed, form A, as obtained according to the 
crystallization process described below in Example 1 or Example 2, is a pure physical form. 

The indexing of the initial 30 lines of the powder X-ray diffraction pattern diagram of form A of 3- 
beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride at T = 295 K, in lattice 
spacing and in "mean Xcu kq" 26* positions, gives the following result: 
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Form B 

Form B can be used as an intermediate for the preparation of form A. 

Form B is a di-hydrated form that crystallizes in the triclinia system (space group PI, Z=1), with 
unit cell parameters at T = 295 K as follows: 
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a = 8.856(2) A, a = 100.76(1)° 

6= 18.482(1) A, (3 = 90.06(1)° 

c = 6.904(2) A 7 = 78.35(1)° 

V=1086.5A' 

density = 1.198 

The asymmetric unit is composed of two molecules of 3-beta-amino-17-methylene-androstane-6- 
alpha,7-beta-diol hydrochloride and 4 molecules of water. 

As all lines present on the diffraction diagram are indexed, form B, as obtained according to the 
crystallization process described below in Example 3, is a pure physical form. 

The indexing of the initial 30 lines of the powder X-ray diffraction pattern diagram of form B of 3- 
beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride at T = 295 K, in lattice 
spacing and in "mean ACu Ka" 29 positions, gives the following result: 
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I 1 I 4 I 0 I 4.331 I 20.51 | 

Form C 

Form C is a mono-hydrate form that crystallizes in the triclinic system (space group PI, Z=1), with 
the unit cell parameters at T = 295 K as follows: 

a = 7.2328(5) A, a = 97.135(6)° 

6 = 21 .063 (2) A, p = 1 02.653(5)° 

c = 7.1563(5) A Y = 91.177(6)° 

V =1054.2 A^ 

density = 1 .178 

The asymmetric unit is composed of two molecules of 3-beta-amino-17-methylene-androstane-6- 
alpha,7-beta-diol hydrochloride and 2 molecules of water. 

As all lines present on the diffraction diagram are indexed, the C form, as obtained according to 
the process of crystallization described below in Example 4, is a pure physical form. 

The indexing of the initial 30 lines of the powder X-ray diffraction pattern diagram of form B of 3- 
beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride at T = 295 K, in lattice 
spacing and "mean ACu Ka"20 positions "^u Kamid", gives the following result: 
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The invention is directed to the crystalline forms A, B or C as previously described for use 

as a medicament. 

The crystalline forms A, B or C of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride can be used orally, parenterally, topically by inhalation, or via implants. They 
can be prescribed as plain or sugar-coated tablets, capsules, granules, suppositories, pessaries, 
injectable preparations, ointments, creams, gels, microspheres, implants, or patches, all of which 
may be prepared according to usual methods. 

The crystalline forms A, B or C of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride can be mixed with excipients, diluents and all vehicles known to a person skilled 
in the art for the manufacture of pharmaceutical compositions. As examples of excipients usually 
employed in these pharmaceutical compositions the following can be cited: talc, acacia gum, 
lactose, starch, magnesium stearate, cacao butter, aqueous or non-aqueous vehicles, fatty 
substances of animal or vegetal origin, paraffin derivatives, glycols, and various wetting, 
dispersing or emulsifying agents and preservatives. 

The invention extends to pharmaceutical compositions containing as active ingredient at 
least one of the crystalline forms A, B or C of 3-beta-amino-17-methylene-androstane-6-alpha,7- 
beta-diol hydrochloride as defined above and one or more pharmaceutically acceptable excipients, 
diluents or supports. 

The invention is also directed to the use of the crystalline forms A, B or C of 3-beta-amino- 
17-methylene-androstane-6-alpha,7-beta-diol hydrochloride as definite above for the preparation 
of a medicament for the treatment of inflammatory diseases, such as asthma. 

The following examples illustrate the invention without however limiting it. 

EXAMPLE 1 : 

3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride, Form A. 

250 mg of compound of formula I is dissolved at ambient temperature in minimum amount 
of methanol. Isopropylic ether is added until the onset of precipitation. After filtration, 195 mg of 
form A of is obtained. 
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EXAMPLE 2 : 

3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride, Form A. 

250 mg of compound of formula I is dissolved at ambient temperature in minimum amount 
of ethanol. Water is added until the onset of crystallization; polymorph B of is obtained. 

Then after evaporation under a stream of nitrogen at ambient temperature, form A is 
obtained. 

EXAMPLE 3: 

3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride, Form B., 

Left for 3 days under a relative humidity above 95% form A of converts to form B 
EXAMPLE 4: 

3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride, Form C, 

250 mg of compound of formula I is dissolved at ambient temperature in minimum amount 
of methyl ethyl ketone (MEK). After transfer in water by azeotropic distillation at constant volume 
and equilibration under a relative humidity above 97%, form C of compound of formula lis 
obtained. 
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CLAIMS 



1) Crystalline form A of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol 
hydrochloride corresponding to the structure: 




OH 



characterized by the fact that the indexing of the first 30 lines of the powder X-ray diffraction 
pattern diagram at 295 K is: 
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2) Crystalline form A of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta-diol 
hydrochloride characterized by the fact that the unit cell is monoclinic (space group P2, Z=2) and 
the unit cell parameters at T = 295 K are: 

a = 16.058(2) A, p = 90.24(2)° 
;b = 6.995(1) A, V= 1012.2 A^ 

c = 9.01 1(2) A density = 1.168 

3) Di-hydrated crystalline form B of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride, characterized by the fact that the indexing of the lines of the powder X-ray 
diffraction pattern diagram at 295 K is: 
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4) Di-hydrated crystalline form B of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride, characterized by the fact that the unit cell is triclinic (space group P1, Z=1) and 
the unit cell parameters at T = 295 are: 

a = 8.85 6(2) A, a = 100.76(1)° 
6= 18.482(1) A, p = 90.06(1)° 
c = 6.904(2) A Y = 78.35(1) 

V = do 1086.5 A^ 

density = 1.198 

5) Monohydrate crystalline form C of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride, characterized by the fact that the indexing of the first 30 lines of the powder X- 
ray diffraction pattern diagrams at 295K is : 



h 


k 


1 


Lattice spacing 
(A) 


2 theta 

"mean ACu Ka" 1.54184 

A 


0 


1 


0 


20.875 


4.23 


0 


2 


0 


10.437 


8.47 


1 


0 


0 


7.049 


12.56 


0 


3 


0 


6.958 


12.72 


0 


0 


1 


6.922 


12.79 


0 


-1 


1 


6.845 


12.93 


-1 


1 


0 


6.780 


13.06 


1 


1 


0 


6.581 


13.46 


0 


1 


1 


6.325 


14.00 


0 


-2 


1 


6.155 


14.39 


-1 


2 


0 


5.980 


14.81 


1 


2 


0 


5.712 


15.51 


-1 


0 


1 


5.604 


15.81 


-1 


-1 


1 


5.506 


16.10 


0 


2 


1 


5.447 


16.27 


-1 


1 


1 


5.323 


16.66 


0 


-3 


1 


5.267 


16.83 


0 


4 


0 


5.219 


16.99 


-1 


-2 


1 


5.083 


17.45 
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h 


k 


1 


Lattice spacing 
(A) 


2 tin eta 

"mean ACu Ka" 1.54184 
A 


-1 


3 


0 


5.079 


17.46 


1 


3 


0 


4.834 


18.35 


-1 


2 


1 


4.804 


18.47 


0 


3 


1 


4.612 


19.24 


-1 


-3 




4.516 


19.66 


1 


-1 




4.474 


19.84 


1 


0 




4.465 


19.88 


0 


-4 




4.459 


19.91 


-1 


4 




4.297 


20.67 


1 


-2 




4.290 


20.71 


1 


1 




4.266 


20.82 



6) Monohydrate crystalline form C of 3-beta-amino-17-methylene-androstane-6-alpha,7-beta- 
diol hydrochloride, characterized by the fact that the unit cell is triclinic (space group PI, Z=1) and 
the unit cell parameters T = 295 K are: 

a = 7.2328(5) A, a = 97.135(6)° 
ft = 21 .063 (2) A, p= 102.653(5)° 
0 = 7.1563(5) A Y = 91.177(6)° 

V= 1054.2 A^ 

density = 1.178 

7) A process for the preparation of form A as defined in Claims 1 or 2, characterized by the 
fact that crystallization takes place in a mixture of alcohol and ether and particularly in an 
isopropylic methanol-ether mixture. 

8) A process for the preparation of form C as defined in Claim 5 or 6, characterized by the 
fact that 250 mg of compound of formula (1) are dissolved at ambient temperature in a solvent 
such as methyl ethyl ketone (MEK); and then transferred in water by azeotropic distillation at 
constant volume and equilibration at a relative humidity above 97%. 

9) As medications, crystalline forms A, B or C as defined by Claims 1 to 8. 

10) A pharmaceutical composition characterized by the fact that it comprises form A of 3-beta- 
amino-17-methylene-androstane-6-alpha,7-beta-diol hydrochloride in a pure state or possibly in 
combination with either one of/or both crystalline forms B or C and/or in combination with any 
compatible and pharmaceutically acceptable additive or inert diluent. 



11) Application of the crystalline forms as defined by one any of the Claims 1 to 8 for the 
preparation of a medicament for the treatment of inflammatory diseases. 



